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freundii that was successfully treated with CT-guided percu-
taneous drainage and intravenous antibiotics. Conclusion: 
Infected WON accounts for considerable mortality and its lo-
cation in the abdominal wall is rare; it can be treated with 
antibiotics and CT-guided drainage with no need for further 
intervention. © 2017 Sociedade Portuguesa de Gastrenterologia 
Published by S. Karger AG, Basel
Uma Causa Rara de Dor Abdominal num Doente com 
Pancreatite Aguda Necrotizante
Palavras Chave
Pancreatite aguda · Necrose pancreática coletada ·  
Drenagem percutânea guiada por TC ·  
Infeção a Citrobacter freundii · Dor abdominal
Resumo
Introdução: A necrose pancreática coletada (NPC) é uma 
complicação potencialmente fatal da pancreatite aguda 
(PA) e ocorre em menos de 10% dos casos. Pode estar lo-
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Abstract
Introduction: Walled-off necrosis (WON) is a potentially le-
thal late complication of acute pancreatitis (AP) and occurs 
in less than 10% of AP cases. It can be located in or outside 
the pancreas. When infected, the mortality rate increases 
and can reach 100% if the collection is not drained. Its treat-
ment is complex and includes, at the beginning, intravenous 
antibiotics, which permit sepsis control and a delay in the 
therapeutic intervention, like drainage. Nowadays, a mini-
mally invasive approach is advised. Depending on the loca-
tion of the collection, computed tomography (CT)-guided 
drainage or endoscopic necrosectomy are the primary op-
tions, then complemented by surgical necrosectomy if 
needed. Infected WON of the abdominal wall has been rare-
ly described in the literature and there is no report of any 
infection with Citrobacter freundii. Case: We present the case 
of a 61-year-old man with necrotizing AP complicated by 
WON of the left abdominal wall, infected with Citrobacter 
Received: August 24, 2017
Accepted after revision: November 3, 2017
Published online: December 7, 2017
Dr. Joana C. Branco 
Serviço de Gastrenterologia 
Hospital Professor Doutor Fernando Fonseca – IC 19
PT–2720-276 Amadora (Portugal)
E-Mail cbranco.joana @ gmail.com 
© 2017 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel
www.karger.com/pjg This article is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License (CC BY-
NC-ND) (http://www.karger.com/Services/OpenAccessLicense). 
Usage and distribution for commercial purposes as well as any dis-
tribution of modified material requires written permission.
Branco/Cardoso/Lourenço/Santos/Horta/
Coimbra/Reis
GE Port J Gastroenterol 2018;25:253–257
DOI: 10.1159/000484939
254
calizada dentro ou fora do pâncreas. Quando infetada, a 
mortalidade aumenta, podendo atingir os 100% se a co-
leção não for drenada. O seu tratamento é complexo e 
inclui, de início, antibioterapia intravenosa que permite o 
controlo da sepsis e um atraso na terapêutica de interven-
ção, como a drenagem. Atualmente é aconselhada uma 
abordagem minimamente invasiva. Dependendo da lo-
calização da coleção, a drenagem guiada por tomografia 
computorizada (TC) ou a necrosectomia endoscópica são 
as opções de primeira linha, posteriormente complemen-
tadas por necrosectomia cirúrgica, caso seja necessário. A 
NPC infetada na parede abdominal foi raramente descrita 
na literatura e não existe até ao momento nenhum caso 
de uma NPC infetada por Citrobacter freundii. Caso: Apre-
sentamos o caso de um doente do sexo masculino de 61 
anos com uma PA necrotizante complicada por NPC da 
parede abdominal esquerda, infetada por Citrobacter 
freundii, que foi tratada com sucesso através de drenagem 
percutânea guiada por TC e antibioterapia intravenosa. 
Conclusão: A NPC infetada condiciona mortalidade con-
siderável e a sua localização na parede abdominal é rara; 
pode ser tratada através de antibioterapia e drenagem 
percutânea guiada por TC, sem necessidade de interven-
ção posterior. © 2017 Sociedade Portuguesa de Gastrenterologia 
Publicado por S. Karger AG, Basel
Introduction
Walled-off necrosis (WON) is a rare and potentially 
lethal complication of acute pancreatitis (AP) which can 
occur in or outside the pancreatic tissue. WON is present 
in 1–9% of all AP cases [1] and it corresponds to an encap-
sulated collection of pancreatic and/or peripancreatic ne-
crosis that occurs 4–6 weeks after the onset of necrotizing 
pancreatitis [2]. If left untreated, the mortality can reach 
100% [1], mainly because of secondary infection. Current-
ly, a minimally invasive and step-up approach is advised 
[3, 4], involving percutaneous drainage and endoscopic or 
surgical necrosectomy. Extrapancreatic WON is even rar-
er [1] with only a few cases being reported in the literature.
Case Report
We present the case of a 61-year-old black male, with arterial 
hypertension and no other relevant medical history, who was ad-
mitted to our unit for surveillance after an endoscopic retrograde 
cholangiopancreatography (ERCP), performed due to suspected 
choledocholithiasis.
The patient had been submitted to an open cholecystectomy 1 
month earlier due to acute gangrenous cholecystitis, with intraop-
erative cholangiogram revealing a stone in the distal common bile 
duct (CBD). The stone was extracted, but due to maintained cho-
lestasis, a magnetic resonance cholangiopancreatography was per-
formed, showing a dilated CBD and two foci with 6–7 mm sus-
pected to correspond to choledocholithiasis.
The patient underwent an ERCP with difficult cannulation of 
an intradiverticular papilla. Following the placement of a guide-
wire in Wirsung’s duct, cannulation of the CBD was attempted 
with the double-wire technique, without success. Infundibuloto-
my was necessary and the cholangiogram revealed a dilated CBD 
but no evidence of choledocholithiasis. Biliary sphincterotomy 
was performed, followed by further exploration of the biliary ducts 
with a Dormia’s basket and no material came out. These findings 
were presumed to be in relation with biliary stone migration. At 
the end of the procedure, a 5-Fr, 7-cm-long pancreatic plastic stent 
was placed as well as administration of 100 mg rectal indometha-
cin, for postprocedure pancreatitis prophylaxis.
On the next day, the patient developed complaints of mild epi-
gastric pain and intense pain in the left quadrants of the abdomen, 
poorly controlled by analgesics, and vomiting. At physical exami-
nation, he was conscious, febrile (38  °  C), normotensive but 
tachychardic (109 bpm), had a normal oxygen saturation, normal 
breath and cardiac sounds, and dolorous palpation at the upper 
and left quadrants of the abdomen but no signs of peritoneal irrita-
tion. The laboratory analysis showed leukocytosis of 11,100 per 
mm3, a C-reactive protein (CRP) of 7.09 mg/dL (normal value: 
<0.3 mg/dL), and a hyperamylasemia of 1,037 U/L, with normal 
blood urea nitrogen and creatinine.
A diagnosis of iatrogenic AP BISAP 3 (age, systemic inflamma-
tory response syndrome, and pleural effusion) was assumed and 
he was initially treated with aggressive fluidotherapy, analgesics, 
and nil per mouth. Nausea improved and oral intake was resumed. 
Cholestatic enzymes normalized and this alteration was assumed 
to have occurred in the context of biliary stone migration. How-
ever, due to maintained abdominal pain, fever, and a CRP rise to 
32.7 mg/dL 72 h later, an abdominal computed tomography (CT) 
was asked, showing necrosis of the pancreatic tail, acute necrotic 
collections of both parietocolic gutters, perisplenic and perihepat-
ic spaces and anterior pararenal fascia, and subcutaneous edema 
of the left abdominal wall. Urine and blood cultures were both 
negative.
Towards suspicion of infected necrosis, meropenem 1 g q8h 
was started. Despite initial improvement, 2 weeks later, the left 
flank pain worsened, fever came back (with temperatures ranging 
between 38.3 and 38.5 ° C), and inflammatory parameters (IP) rose 
again (with a maximum CRP of 8 mg/dL). At this time, a mass in 
the left flank was noticed (Fig. 1). Abdominal ultrasonography and 
CT were performed and identified a well-delimitated heteroge-
neous subcutaneous collection in the left abdominal wall (9 × 7 × 
6 cm). Vancomycin was added to meropenem empirically, as urine 
and blood cultures were again both negative.
Even though there was a favorable response in the beginning, 
10 days later, there was a new fever peak, of 38.6 ° C, and IP rose 
again (with a maximum CRP of 7 mg/dL). Abdominal CT showed 
increase in the left abdominal wall collection size (13 × 7 × 8 cm), 
corresponding to an extrapancreatic WON (Fig. 2).
The patient was submitted to CT-guided percutaneous drain-
age of the collection with placement of an 8.5-Fr pig-tail catheter. 
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Citrobacter freundii was isolated in the purulent fluid, susceptible 
to piperacillin/tazobactam, which was administered for 14 days. 
Three-times a day irrigation and washing of the WON with a 0.9% 
saline solution was performed. The patient reported symptomatic 
improvement, IP normalized, and the collection regressed (Fig. 3), 
so the drain was removed 15 days after its insertion and the patient 
was discharged.
A month later, radiologic imaging confirmed persistent resolu-
tion of the collection (Fig. 4).
Discussion
Acute necrotizing pancreatitis (ANP) is reported to 
occur in 5–20% of all episodes of AP [1, 2]. The natural 
history of intra-/peripancreatic necrosis is variable: it 
may remain solid or liquefy, remain sterile or become in-
fected, persist or disappear [2].
Fig. 1. Images of the anterior and left lateral abdominal wall showing an asymmetry between right and left flanks.
Fig. 2. Abdominal CT scan at week 5 of the acute necrotic pancre-
atitis showing the left abdominal wall collection (13 × 7 × 8 cm), 
which corresponded to an extrapancreatic walled-off necrosis.
Fig. 3. Abdominal CT scan performed 2 weeks after CT-guided 
percutaneous drainage of the extrapancreatic walled-off necrosis 
showing a favorable response, with reduction of its size.
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Local complications of AP should be suspected when 
there is persistence or recurrence of abdominal pain, in-
creases in organ dysfunction, and/or the development of 
clinical signs of sepsis (fever or leukocytosis) [2], as was the 
case in our patient. In the context of ANP, local complica-
tions are acute necrotic collections and WON. Both can be 
intra- and/or extrapancreatic, be located in single or mul-
tiple sites, and vary in size; they differ according to the time 
of development after the onset of ANP – WON being the 
late complication, after 4–6 weeks of the initial episode – 
and to morphologic characteristics, related to that time. 
The term “pancreatic abscess” should be abandoned, ac-
cording to the 2012 Revised Atlanta Classification [2].
WON occurs in 1–9% of all AP cases [1] and consists 
of necrotic tissue contained within an enhancing wall of 
reactive tissue. It is a mature, encapsulated collection of 
pancreatic and/or peripancreatic necrosis and has a well-
defined inflammatory wall [2]. The probability of devel-
oping WON can be predicted according to Balthazar and 
Ranson’s radiographic staging criteria; grade E, the most 
severe, is defined by the presence of two or more fluid col-
lections or gas within the pancreas or peripancreatic in-
flammation, and the probability of developing WON is 
57% [5], as happened in this case report.
The mortality rate from sterile ANP is 10% and rises to 
30% when infection is present [6], and WON, especially 
when infected, is a life-threatening adverse event of AP.
Another interesting peculiarity of this case was the in-
fectious agent of the WON. Colonic translocation of bac-
terial flora seems to be the responsible for necrotic pan-
creatic infection [7], and the most typical organisms are 
gut flora associated and Candida spp. [8]. Citrobacter 
freundii are gram-negative bacilli and constitute an infre-
quent etiology of infection in general [9], responsible for 
only 0.8% of gram-negative infections and more com-
monly cause urinary tract infections [10]. The antimicro-
bial susceptibility varies and normally it can be treated 
with a single antibiotic [9] as in this case. The mortality 
rate of Citrobacter spp. infections is 6.8% [11]. 
Ideally, therapeutic intervention is delayed to allow 
maturation of WON [12] and antibiotics may facilitate 
this delay [13]. The PANTER study demonstrated that a 
step-up approach, starting with CT-guided percutaneous 
drain placement, was superior to up-front open surgical 
necrosectomy, demonstrating the value of a minimally 
invasive approach [4]. It is of note that 35% of patients 
who established necrotic collections did not require any 
further intervention over simple small-diameter percuta-
neous catheter drainage [4]. However, they often fail 
drainage and ultimately require further intervention, ei-
ther endoscopic or surgical. A “gold-standard” minimal-
ly invasive management algorithm would take into ac-
count the clinical condition of the patient, anatomical lo-
cation of the collection, and expertise in the techniques. 
Many patients may benefit from the use of a multimodal 
approach with more than one technique [13]. In general, 
lateral collections and those extending behind the colon 
are usually better approached from the left or right flank 
whereas those medial collections where a percutaneous 
route is compromised by overlying bowel, spleen, or liver, 
may be better approached endoscopically [13].
In the reported case, an antibiotic known to penetrate 
the necrotic pancreatic parenchyma (meropenem, a car-
bapenem) was started as there was no clinical improve-
ment within the first 2 weeks and as soon as the patient 
showed signs of sepsis, in order to allow necrosis organi-
zation. We pursued the step-up approach and used the 
percutaneous route as he had a lateral WON, in the left 
flank, and in this case, it was sufficient to reach therapeu-
tic success.
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Fig. 4. Abdominal CT scan done 6 weeks after CT-guided percu-
taneous drainage of the extrapancreatic walled-off necrosis reveal-
ing almost complete resolution, with a discrete mesenteric densi-
fication at the site of the walled-off necrosis.
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